Farmer's lung is an extrinsic allergic alveolitis due to repeated exposure to mouldy plant materials.' It is most often due to thermophilic actinomycetes, usually Micropolyspora faeni, Thermoactinomyces vulgaris, and Streptomyces spp.2' These organisms proliferate mainly in fodder, particularly mouldy fodder, if this is insufficiently dry when stored in a barn. Humidity is an essential factor in their proliferation7 and the prevalence of farmer's lung is linked to rainfall, particularly during haymaking."9 A link has been found between thermophilic actinomycete concentration and risk of farmer's lung.5 10 The Doubs, in the Jura region, is a semimountainous, fodder producing area of France with a high prevalence of farmer's lung." Rainfall, especially during haymaking, is heavy" and new techniques of fodder storage, particularly barn drying, have been developed in recent years. Fodder is brought in within a day of harvesting, spread over a grating system in the barn, and dried artificially by means of a blower taking in air from the outside. In some modern barns the ventilated area is heated to produce fodder of high nutritive quality.
The principal aim of this study was to evaluate the influence of the fodder storage method, especially barn drying, on the proliferation of thermophilic actinomycetes, other factors of farming method and modernisation being taken into account. A second aim was to give a descriptive analysis of aerial contamination by organic particles on fodder producing farms in the Doubs.
Methods
Aerial contamination by thermophilic actinomycetes, micromycetes and Gram negative bacteria was measured on 34 farms in the Doubs area, where the activity was exclusively dairying. The farms were selected because they had similar geography and climate (rainfall). The study took place in 1987 from 7 to 30 April, a time of year when cattle are still housed in sheds. THE 
FARMS
Of the 34 farms 18 had a barn drying system and eight of these had drying with heating, 16 used traditional fodder storage methods, with rectangular average density bales on eight farms and high density round bales on eight farms.
Other occupational factors were determined, including whether there was a central feeding corridor, whether the barn was located at a distance from the cattle shed and whether the cattle shed had a ventilation system.
All workers employed on the 34 farms were questioned with regard to respiratory symptoms observed that same winter.
MICROBIOLOGICAL ANALYSIS
Three air samples were obtained from each farm-one from the fodder storage area before any handling of hay had taken place and two from the cattle shed, one in front of and the other behind the cows just as they began to eat.
These samples were taken in the morning between 6 and 8 am and at the same place on all farms. Two farms were studied each day, (4-1051) ; p < 0-01), though the differences were smaller. No species of micromycetes was specific to the farms associated with farmer's lung.
Discussion
In the farms we studied all thermophilic actinomycetes possibly belong to the genus Streptomyces. Only one was definitively assigned to a species (Streptomyces griseoflavus).
These results differ from those of previous studies. Thermophilic actinomycetes of the genus Streptomyces are often found in fodder and are considered responsible for farmer's lung;'0 the most common are Micropolyspora 5 Streptomyces spp seem to be the dominant thermophilic actinomycetes on farms of the Doubs area, and are probably responsible for farmer's lung as our study showed a link between thermophilic actinomycete concentrations and the probability of having the disease.
Mycological analysis yielded results fairly similar to those of other reports.5 "' The Aspergillus genus was generally predominant and species such as Aspergillus glaucus may have a role in farmer's lung.5 In our study no species appeared specific to the farms associated with farmer's lung. There was no relation between thermophilic actinomycete and micromycete concentrations. Although thermophilic actinomycetes and micromycetes frequently cohabit, their growth temperatures are different. Possibly when fodder temperature rises slightly micromycetes dominate, whereas fermentation of fodder, with temperatures often rising to more than 40'C, might favour the development of thermophilic actinomycetes.
Gram negative bacteria, a source of endotoxins, are found in large numbers in various agricultural locations rich in organic particles, particularly in poultry and swine rearing buildings.'6 These Gram negative bacteria and their endotoxins might be responsible for the acute respiratory symptoms and chronic bronchitis observed in exposed individuals.'7"9 In the exclusively fodder producing farms in our study Gram negative bacteria were very rare and chronic bronchitis among dairy farmers, which is common in the Doubs,20 is likely to have other causes.
The present study showed a lower thermophilic actinomycete count for farms with barn drying than for traditional farms. This is not surprising because fodder fermentation, which provides the high temperatures that favour thermophilic actinomycete proliferation, is linked to the humidity of the fodder at the time of storage. The difference between the barn drying and the traditional farms does not seem to us great enough to suggest that barn drying alone would provide adequate protection against farmer's lung. Of greater interest are the results obtained on farms with both barn drying and heating. This was present in the three farms totally free of thermophilic actinomycetes and seven of the eight farms with barn drying and heating had very low thermophilic actinomycete concentrations. One farm highly polluted by the microorganisms had barn drying and heating, but these had been installed in old buildings that were used before the installation (all the other farms had new buildings) and it had no cattle shed ventilation system. These findings suggest that barn drying with heating alone is not sufficient to prevent thermophilic actinomycete proliferation-or therefore farmer's lung. The modern farms, in addition to barn drying and heating, have a central feeding corridor, a barn separated from and not above the cattle shed (which is the tradition in the Doubs), and a cattle shed ventilation system. These four farms were virtually free of thermophilic actinomycetes. 
